The semiquinone state of NADPH-adrenodoxin oxidoreductase in the course of anaerobic reduction with NADPH.
NADPH-adrenodoxin oxidoreductase was titrated with NADPH under anaerobic conditions. As the amount of added NADPH was increased to a ratio to the reductase of 1 : 1, a broad absorbance band from approximately 500 to 900 nm, which is attributed to a charge transfer complex, increased and then sharply decreased after the 1 : 1 ratio was attained. Concomitant with the decrease in the charge transfer band, a peak at 575 nm with a shoulder at 635 nm increased, indicating the formation of a semiquinone. This showed clearly that a semiquinone was formed only when more than the stoichiometric amount of NADPH (It is meant by "the stoichiometric amount of NADPH" that the molar ratio of NADPH to adrenodoxin reductase is equal to one, that is, NADPH/FAD bound to the reductase = 1.) was added. The semiquinone band reached its maximum with an approximately 3-fold excess of NADPH over the reductase, and then gradually decreased. Concurrent with the decrease in absorbance of both the charge transfer complex and the semiquinone, the reaction mixture was bleached, indicating that a pale colored species was produced. 1H NMR studies suggested that the pale colored species was a complex of fully reduced adrenodoxin reductase and NADPH, and that the semiquinone also bound 1 mol of the pyridine nucleotide per mol of the reductase. These data suggest that the semiquinone state of the reductase is observable only when a complex between NADPH and the enzyme in the flavin semiquinone is formed.